Translational control of the circadian rhythm of liver sterol carrier protein. Analysis of mRNA sequences with a specific cDNA probe.
The striking changes in amount of rat liver SCP (sterol carrier protein) during a 24-h dark-light cycle are due to alterations in the relative synthetic rate of SCP. However, functional SCP mRNA, measured by a cell-free translational assay, does not fluctuate in the dark-light cycle. Since cell-free translational assays do not always reflect the actual abundance of an mRNA molecule, a specific cDNA hybridization assay was used to directly quantitate SCP mRNA sequences. The cDNA probe was selected from a rat liver library by hybridization to a mixture of synthetic oligonucleotides containing a portion of the sequence of SCP mRNA. The relative amount and size distribution of the SCP mRNA species (approximately 700-800 nucleotides) does not change during the diurnal cycle. To explore possible mechanisms of this translational control, the polysomal distribution of SCP mRNA was compared at the maximum and minimum points of SCP synthesis. No significant amounts of SCP mRNA were present in nonpolysomal ribonucleoprotein particles. Furthermore, no alteration in the relative level of SCP mRNA associated with polysomes or in polysome size occurs at the maximum and minimum points of SCP synthesis. Thus, changes in total SCP mRNA levels or its polysomal distribution cannot account for the diurnal variation in SCP synthesis.